Identification, isolation and some properties of lectin from the seeds of Indian coral tree [Erythrina variegata (Linn.) A D-galactose-binding lectin agglutinating human erythrocytes has been purified from the seeds of the Indian coral tree [Erythrina variegata (Linn.) var. orientalis (Linn.) Merrill] by affinity chromatography on acid-treated Sepharose-6B gel. It has a higher reactivity for 0-group erythrocytes. The lectin is a glycoprotein having a leucoagglutinating property.
Lectins, sugar-binding proteins or glycoproteins with the capacity to agglutinate cells, are widely dispersed in plants, vertebrates and invertebrates (Goldstein et al., 1980) . Some of these substances are highly specific in that they agglutinate erythrocytes of the human ABO or MN blood groups, whereas others agglutinate independently of these blood groups (Prokop & Uhlenbruck, 1969; Goldstein & Hayes, 1978; Brown & Hunt, 1978) . Seed extracts of several species of the genus Erythrina, belonging to the family Leguminosae, display haemagglutinating activity (Toms & Western, 1971; Gold & Balding, 1975) . Lee et al. (1977) Vol. 197 Botanical Survey of India, Indian Botanic Garden, Howrah, India.
Normal typed human erythrocytes were obtained from Central Blood Bank, Calcutta, India. Blood samples from the other species used in the present study were procured from the Institute Animal House and other local sources.
Sepharose-6B, Coomassie Brilliant Blue R, Porcine thyroglobulin, N-acetylneuraminic acid, fetuin and the sugars used were from Sigma. All other chemicals required in the present study were either of analytical grade or of the best quality available.
Acid-treated Sepharose-6B was prepared as described by Ersson et al. (1973) The electrophoretic procedure used was essentially that described by Ornstein & Davis (1962) . A 50g sample of protein was applied on top of the spacer gel. The spacer and the running gels contained 2.5% (w/v) and 7.5% (w/v) polyacrylamide respectively. The gels were run at 200C for 30min with a current of 5mA/gel tube. Protein staining was done by the method of Chrambach et al. (1967) .
Total neutral sugar was determined by the phenol/ H2SO4 method described by Dubois et al. (1956) , with glucose as a standard.
Results and discussion Dehusked seeds (lOg) of the Indian coral tree were crushed and mixed with 300ml of phosphate-buffered saline containing 0.1 mM-CaCl2, -MnCI2 and -MgCl2 at 40C and stirred overnight. The resulting mixture was filtered through cheesecloth and filtrate cold-centrifuged at 20000g for 60min. The clear supernatant (crude extract) was used for agglutination of erythrocytes from various species, namely human, rat, guinea pig, mouse, goat, rabbit, dog, cow, sheep, horse, buffalo, chicken, pigeon and frog. Only erythrocytes from human 0, A and B blood groups were agglutinated. In all other cases, no agglutination could be observed. This indicated the human-blood-group-specificity of the lectin in the crude extract. Partial purification (Table   1 ) was achieved by (NH4)2SO4 fractionation of proteins. The fractions precipitated by 0-20%-, 20-40%-, 40-60%-, 60-80%-satd. (NH4)2SO4 were dissolved in phosphate-buffered saline containing 0.1 mM-CaCl2. -MnCl2 and -MgCl2. These fractions and the supernatant after 60-80% saturation were dialysed with several changes against the same buffer. About 60% of the total haemagglutinating activity was recovered in the material precipitated at 40-60% saturation. Further purification of this fraction was achieved by affinity chromatography on a column (22cm x 1.2 cm) of acidtreated Sepharose 6B. This was washed and equilibrated with phosphate-buffered saline containing 0.1 mM-CaC12, -MnCl2 and -MgCl2, and a portion of the fraction (40mg of protein) was applied on to this column. The unabsorbed proteins were washed out by the same buffer. Some haemagglutinating activity was detected in the non-absorbed protein peak. The lectin was eluted from the column by 0.05 Mglycine/HCI buffer, pH 3.0, containing 0.5 M-NaCl.
Most-active fractions were pooled, neutralized with a saturated solution of NaHCO3, dialysed against phosphate-buffered saline containing the metal ions and freeze-dried. The activity as measured by haemagglutination demonstrated the recovery of 43% of the original activity with a 22-fold purification. In Table 1 this affinity-purified fraction was expressed in terms of total protein (600mg) obtained from 40-60%-(NH1)2SO4 saturation. The purified lectin thus obtained gave a single protein band on disc-gel electrophoresis, indicating the homogeneity of the lectin. It was further observed that this band corresponded to the fastest-moving band among others obtained under similar experimental conditions with the proteins of crude extract and 40-60%-satd.-(NH4)2SO4 fractionation respectively.
Some characteristic properties of the lectin are shown in Table 2 . The crude extract demonstrated a selectivity in agglutinating human erythrocytes belonging to 0, B and A blood groups in the order of 0 > B > A. This pattern was maintained through all the purification steps. The purified lectin agglutinated blood-group-O erythrocytes at a minimum concentration of 3,ug/ml, B-group erythrocytes at 6,ug/ml and A-group erythrocytes at 12,ug/ml. Sugar analysis demonstrated that lectin was a glycoprotein composed of between 9 and 12% neutral sugars. Leucocytes from human blood were agglutinated by the lectin within 5 min at 37°C. This indicates the presence of a strong leucoagglutination property of the lectin in addition to its haemagglutinating activity.
Agglutination of human blood-group-O, -A and -B erythrocytes was inhibited by lactose, D-galactose and N-acetyl-D-galactosamine ( Table 2 ). The sugars D-glucose (92 mM), D-mannose (92 mM), D-arabinose ( 1 1 mM), xylose (111 mM), N-acetyl-D-glucosamine (75 mM) and L-fucose (101 mM) were ineffective under the same experimental conditions. In addition, no interaction of the lectin with fetuin (25 mM), porcine thyroglobulin (25 mM) or sialic acid (25 mM) could be observed. Horejsi et al. (1980) recently described the isolation of D-galactose-binding lectins from the seeds of Butea frondosa (flame of the garden), Erythrina indica and Momordica charantia (bitter gourd) by affinity chromatography on a-D--galactose-polyacrylamide gels. The purified lectins agglutinated human blood-group-O erythrocytes slightly more than those belonging to B and A blood groups. In each case the haemagglutination was inhibited to various extents by several carbohydrates.
The purified lectin from the seeds of Erythrina variegata (Linn.) var. orientalis (Linn.) Merrill, besides being specific for human erythrocytes, with a definite higher affinity for blood-group-O erythrocytes, is also an addition to the list of purified galactose-binding lectins.
